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[57] ABSTRACT

Nails are driven into hard receiving materials such as
concrete, rock, metal and the like by explosive powder
charge operated setting tools. To achieve the high me-
chanical strength required for such nails, the nails are
formed of two parts, one a shank and the other a head
fitted onto the shank. While the head is formed of a
deformable corrosion resistant steel, the shank 1s formed
of an austenitic steel alloyed with nitrogen having a
very high mechanical strength. The steel forming the
shank can only be shaped to a very lmited extent,
whereby a narrow flange is provided on the rear end of
the shank. A disk fitted on the shank serves as a guide
for the nails during the driving operation.

411/440
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--------------------------------

4 Claims, 1 Drawing Sheet
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CORROSION-RESISTANT NAIL FOR DRIVING
INTO HARD MATERIALS

BACKGROUND OF THE INVENTION

The present invention is directed to a nail to be driven
into hard receiving materials such as concrete, rock,
metal and the like with the nail having a shank and a
head axially penetrated by the shank. The head has a
larger outside diameter than the shank. The material
forming the shank is harder than the material forming

the head.

Nails of the above type are driven into hard recetving
materials such as concrete, rock, metal and the like by
explosive powder charge operated setting tools. These
nails can be used for attaching parts to the hard receiv-
ing material and they can also be driven directly into the
hard receiving materials for use as junction elements.
Where the nails are used to fasten parts, they usually
have a flange-like head. If they are used as junction

elements, the head can have a thread or other engage-
ment means such as a transverse bore. If the nails have

a thread, they are usually characterized as bolts or
studs.

Such nails are required to have a high mechanical
strength because of the stresses developed in the driving
operation. Due to the type of application, a high resis-
tance to corrosion s also required. These two require-
ments have not been combined in nails used 1n the past.
A compromise was found by using austenitic steels to
provide corrosion resistance and the shghtly lower
~ strength of such nails was found to be advantageous for

shaping work in fabrication. Because of the uses of these

nails, the lower mechanical strength has been disadvan-
tageous.

Known austenitic steels alloyed with nitrogen have a
high mechanical strength and also a high resistance to
corrosion. Such nails have not been used, because they
are very difficult to form or shape. Shapes of the head
required for different applications cannot be formed
from such steels.

The fabrication of expensive head shapes, such as
disclosed in U.S. Pat. No. 2,353,315, cannot be pro-
duced from the austenitic steels alloyed with nitrogen.
For these complicated and expensive head shapes, a soft
material is used according to U.S. Pat. No. 2,353,315
and is connected in a positively locked manner with the
shank; however the shank does not have a high mechan-
ical strength. For the nails disclosed in this patent, a
material with low mechanical strength is adequate for
fabrication of the shank, since the nails are not being
driven into hard receiving materials by explosive pow-
der charge operated setting tools. The use of such
known nails in explosive powder charge operated set-
ting tools is barred due to economic considerations,
since nails for explosive powder charge operated setting
tools are formed mostly as mass produced items,
whereby the expensive fabricating manner set forth in

U.S. Pat. No. 2,353,315 1s unsuitable.
SUMMARY OF THE INVENTION

Therefore, the primary object of the invention 1s to
provide a nail which can be economically manufactured
with the nail formed of a shank and a separate head for
completely satisfying the corrosion resistance require-
ment and the mechanical strength requirement. Fur-
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ther, the nail can be manufactured by usual cold form-
Ing processes.

In accordance with the present invention, the shank is
formed of an austenitic steel alloyed with nitrogen
which is harder than the material forming the head of
the nail.

As is known, nitrogen alloyed austenitic steels have a

‘high resistance to corrosion as well as a high mechani-

cal strength. Due to the two-part design, that is, a shank
and a separate head, the nails formmed in accordance
with the present invention can be manufactured by cold
forming. A head formed of known corrosion resistant
steel, preferably an austenitic stainless steel, can be cold
worked or cold shaped according to known methods.
The shank formed of austenitic steel alloyed with nitro-
gen can be provided with a small collar or narrow
flange in an upsetting operation by cold or semi-cold
working methods, so that a positively locked connec-
tion exists between the shank and separate head
whereby the head remains on the shank even if exces-
sive forces are developed.

In addition, it is preferable to provide a displaceable
disk on the nail shank for facilitating the setting process
using explosive powder charge operated setting tools
where the outside diameter of the disk corresponds to
the outside diameter of the head. By matching the out-
side diameters of disk and head, dual guidance for the
nail can be afforded within the explosive powder
charge operated setting tool so that the setting process
and the proper driving of the nails is facilitated.

Since the head of the nails according to the present
invention serves as the stop for parts to be attached as
well as an engagement means, the head can be provided
with a thread, with the thread expediently formed on
the outside circumferential surface of the head. Such an
arrangement permits a nut or a threaded sleeve or the
like to be threaded onto the head. Instead of an outside
thread, it is conceivable to provide the head with an
inside thread.

Preferably, the austenitic steel alloyed with nitrogen
used for the shank of the nails of the present invention

contains the following:

2-22% Mn

1-3% Mo

0.2-1.2% N

15-27% Cr

0-17% Ni

These element percentages affect the steel so that it
has the requisite mechanical strength and corrosion
resistant properties while permitting the shank to be
formed or shaped, even if only to a reduced or lesser
degree.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in the
appended claims. The invention itself, however, both as
to its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of spe-

~ cific embodiments when read in connection with the

65

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

FIG. 1 is a side view, partly in section, of a nail em-
bodying the present invention and having a head at its
rear end;
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F1G. 2 1s a view similar to FIG. 1 with a head dis-
placeably positioned on the front end region of the
shank; and - |

FIG. 3is a view similar to FIGS. 1 and 2 with the nail
shank having a head with a thread on its outer circum-
ferential surface and with the head located at the rear
end region of the shank.

DETAILED DESCRIPTION OF THE
INVENTION

An axially extending nail, shown in FIG. 1, has an
elongated shank 1 with a front end to the right and a
rear end to the left. In the region of the rear end a head
2 1s fitted onto the shank and extends radially outwardly
from the shank. Adjacent the front end of the nail a disk
3 1s fitted on the shank. As shown in FIG. 1, the shank
I has an upset flange 1a at the rear end serving as a
positively locked connection for the head. The flange
1a extends laterally outwardly for only a short distance
from the outside of the shank since the shank, is formed
from austenitic steel alloyed with nitrogen, which limits
the extent to which the shank can be worked. Due to
the high mechanical strength of the steel used for the
shank, the flange 1a in cooperation with the head 2 is
entirely adequate to assure that the head is not displaced
from the shank when it is driven into a hard receiving
material by a setting tool.

Disk 3 adjacent the front end of the shank is, for
reasons of cost, preferably formed of plastics material,
since it merely serves for guiding the nail during the
driving operation. After the driving operation is com-
pleted, the disk 3 is no longer necessary, so that in using
plastics, the material utilized can be selected so that it is
displaced from the nail by deformation.

In FIG. 2, the nail has a shank 4 with a disk 5 fitted on
the shank in the rear end region and a head adjacent the
front end region. The head 6 extends radially outwardly
from the shank. Disk 5 serves only for guidance during
the driving operation, as mentioned above and, if it is
formed of plastics material, is automatically displaced
from the shank 4 during the driving operation.

At its rear end, the shank 4 has a narrow flange 4a
preferably fabricated by cold working, with the flange
assuring that the head 6 remains on the shank as it at-
taches a part or if excessive driving forces are applied to
the nail. In this embodiment, the head 6 is disposed in
the front end region of the shank and can move rear-
wardly along the shank during the driving operation, so
that after the driving operation is completed, the head is
located 1n the rear end region of the shank and abuts
against the flange 4a. Accordingly, the head 6 ends up
in a position similar to the head 2 in FIG. 1 only after
the completion of the driving operation.

Another embodiment of the nail is displayed in FIG.
3 with a head 8 located in the rear end region of the

4
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ential surface. A flange 7a on the rear end of the shank
serves for a positively locked connection between the
head 8 and the shank 7. A disk 9, preferably formed of
plastics material, is located adjacent the front end re-
gion of the shank and serves as a guide during the driv-
ing operation. If plastics material is used for the disk 9,
it can be displaced or broken up into splinters by defor-
mation during the driving operation.

Instead of using plastics material for the disks, it is
also possible to use ordinary metal. When using metal, a
very easily deformable material can be utilized, since
such disks merely afford a guiding action only during
the driving operation.

The following material can be used for the shank:

P 500 (firm Bohler) |

24% Cr, 15% Ni, 4% Mn, 2%

P 900 (firm VSG)

18% Cr, 18% Mn, 2% Mo, 0.75% N
The above materials have strengths of a magnitude of
2,000 N/mm?.

We claim:

1. A nail to be driven into hard receiving materials
such as concrete, rock, metals and the like comprises an

Mo, 0.45% N

‘axially elongated shank having an outside diameter, a

front end, a rear end, and is formed of a first material, a
separate head fitted on said shank with said shank ex-
tending through said head, a flange located at the rear
end of said shank and extending radially only slightly
outwardly from the outside diameter of said shank, said
head has an outside diameter greater than the outside
diameter of said shank, and projects radially outwardly
from said flange, a disk displaceably mounted on said
shank and having an outside diameter corresponding to
the outside diameter of said shank, said head is formed
of a corrosion resistant second material not as hard as
the first material of said shank, and said first material
comprises an austenitic steel alloyed with nitrogen,
whereby after the nail is driven said head is in positively
locked connection with said flange and said disk is dis-
placed from the nail. |

2. A nail, as set forth in claim 1, wherein said head has
a thread thereon. |

3. A nail, as set forth in claim 2, wherein said thread
is located on an outer circumferential surface of said
head.

4. A nail, as set forth in claim 1, wherein said austen-
itic steel alloyed with nitrogen comprises the following:

210 229 Mn

1 to 3% Mo

0210 1.2% N

15 to 269% Cr

0to 17% Nu.
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